Microbiological assays of vitamins, purines, pyrimidines, and amino acids in serum and (or) whole blood, although sensitive and specific, are increasingly being replaced by ra-#{149} dioassay. This trend is mainly ascribable to frequent variations of the bacterial inocula used in the assay and the requirements for microbiological expertise and facilities for the maintenance of bacterial cultures, requirements not easily met in the usual clinical-nutrition laboratory. We have eliminated these obstacles by using, for the purposes of obtaining a low blank and sensitive assay, folate-depleted cryoprotected preparations of Lactobacillus casei that are capable of reproducible growth and are stable for at least eight months at -18 #{176}C.
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Preserving bacteria by freezing was first described by Howard (1) and further exploited by Tanguey et al. (2, 3) in the assay of various nutriments.
In contrast, cryoprotected microorganisms are stored in glycerol/water (40/60 by vol) and consequently are not frozen or lyophilized and are ready for use without thawing (4) . We show here that cryoprotected microorganisms can be used in the clinical setting as a substitute for the usual serially maintained bacteria. This diminishes the need for microbiological expertise on a technical level and ensures reproducible growth curves with every assay.
Here we have used the assay for serum folate to illustrate the principle of cryoprotected microorganisms.
Except for the preparation of the cryoprotected inoculum, the assay is based on the similar principles of microbiological assays of folate in serum (5-7) and involves the aseptic addition method of Herbert (8) . Because the L. casei assay medium is folate free, the supplementation with folic acid is necessary for growth. (2) Incubate an amount of the log culture, determined by experience and usually in the range of 0.1-0.3 mL, in the folate-supplemented flask overnight.
Materials and Methods

Materials
(3) The following morning, record the absorbance at 650
nm. Repeat at hourly intervals and, when growth is seen to slow, pour the culture into the flask that contains no additional folic acid (this will deplete intracellular folate) and record the absorbance. After adding one drop of the cryoprotected inoculum, incubate the tubes at 37 #{176}C for 24-72 h. Record the absorbance at 650 nm vs an uninoculated control and plot it vs folic acid concentration, on linear graph paper.
Note: These curves should be run with cryoprotected inoculum also diluted 10-, 50-, and 100-fold. The dilution that gives the best curve should be used for allassays performed with that particular preparation. The standard curves were superimposable when repeated at intervals over an eightmonth period. Thus one batch of cryoprotected L. casei, prepared as described, can be used for several thousand assays if stored in appropriate portions at -18 #{176}C.
Assay of serum folate:
Venous blood was drawn from fasting subjects (disposable plastic syringes and Vacutainer Tubes, Becton-Dickinson no. 3200) to ensure freedom from contamination by traces of folate. The blood was allowed to clot at room temperature, centrifuged at 1000 X g, and the supernatant serum was stored frozen. On the day of assay, the serum was thawed and 0.05 and 0.1 mL was added to tubes containing 5 mL of the assay medium. The tubes were inoculated and incubated at 37 #{176}C. Results were determined by FOLIC ACID (pg/tube) 
Results
We compared the curves for folic acid dependent growth from the same preparation of cryoprotected L. casei throughout a period of eight months ( Figure 1A ). The growth curves exhibit folate dependency, sensitivity, and remarkable stability and reproducibility.
The growth rates are slightly slower but not as variable as for the two strains of L. casei maintained and grown simultaneously in the classic manner at the same institution ( Figure 1B) . While we initially thought that a more rapid folate-dependent growth would be obtained when we used a more concentrated inoculum, the results show that dilution produces more consistent growth, which closely approximates that of the classic noncryoprotected L. casei ( Figure 2 ). As can be seen in Figure 3, In 8 or 9 h, one techpician can prepare a sufficient quantity of inoculum to last a busy laboratory for at least six months. Most important is the finding that the standard curves made from a single batch of cryoprotected inoculum are superimposable over an eight-month period and that serum assayed with these preparations fall into the previously established diagnostic categories. The methodology used for the actual microbiological assay is basically a modification of the aseptic addition method (7, 8) . There is a basic difference between the cryoprotected inoculum and that used in the classic assay, which may account for their different growth characteristics. The former is folate-depleted, while the latter is folate-rich because it is carried in folate-replete maintenance medium to prevent the outgrowth of folate-independent mutants. The folate-rich inoculum must be diluted to prevent "carry over" of folates, which are taken up avidly by L. casei and may account for the growth variation in individual strains (9, 10).
Initially
we thought that a more rapid folate-dependent growth would be obtained when using a heavy inoculum of cryoprotected folate-depleted microorganism, but we found that dilution of the cryoprotected inoculum results in more rapid growth, which approaches the growth rate of the classical non-cryoprotected L. casei (Figure 2) . The reason for this unexpected observation is still unclear, but it could result from over-aeration and (or) the production of toxic substances (e.g., peroxides) formed during the preparation of the folate-depleted inoculum that are toxic to anaerobic organisms, or L. casei may contain an extremely low activity of a folate splitting enzyme (11) , which may inhibit growth when a heavy inoculum is used.
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